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Hanishina-gun, nb«-~ * ■ ~T ^ r<>for 

{5 4) Method©! ma subs trate (1 2) ■ 



«-n Therr«trK»dc4manul-<t J ^9'noldedsern.con- 
(57) The n^'"^' ^ nwt-ne including an up- 
ductor devices ^ „ of which are 



o, « *. (20.2.). ' "SJSiS « 

i J. .ha resin (34a) used lor molding, clamping the suo 
»7lS5SJ« ^ dies (20.2D. filling the cavity 
2 ?wih?esin ( 34a).and«o r ing^^^ 
vices by cutting the molded substrate (12). 
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Description 

100011 The P<esent invention >° a 

^ -"ent^^ 
semiconductor chips 10 < ^ t a s ^J semicon ductor 

one side lace .^^^"jS^ and the 
conductor devices 10 are a " a "9 f m 8em icon- 
substrate 12 is cut* ormjhe ^ ^ 

ductor devices, has ^ ^ dicing cutte r, a 
case of cuttingthe 6ubstrat ^^ 9 to ^damaged 
dicing biade oUhe dicing ^^.^ i.e.. 
because the dicing blade cuts ™ h edg _ 

of cutting with the laser means, rt takes a long 
cut the substrate 12. molded by 

„, moldino. a ..ansle. Z££2 be 

be deformed by resin flow, solhat M 

1 2 is wholly molded. invented to 

rnootsi The present invention has Deen n 

^ ^ ~ ^hiActs the present invention 

[0009] To achieve the objects, me f» 

:^e*irir^e^™ 

devices are formed, 



comprises the steps of : 

ctemping the substrate with the dies; 
molded substrate. 

ts die and a lower die, 

comprises the steps of : 

i?Sh ?s easiW peeiable from the 
dies and resin tor molding; 
providing the resin onto one side face ot me 
conductor wafer; . ,_ r wafer by the dies to- 

molded semiconductor wafer. 



30 [0012] The resin molding machine, 
comprises: 

» semiconductor chips and/or c,rcu.t elements 

element are respective* molded wrth resin. 

so . . 

[001 3] The resin molding machine, 

comprises: 

an uooer die and a lower die for clamping a member 

ss ; 2 S££ ? which ^r-^js^S 

semiconductor chips and/or c.rcurt elements are 
a pS of cavities being formed in the .ower die, 
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the cavities being capable of accommodating the 
sem^onductor chips and/or the chart elements, 

Please film feeding mechanism for 

2* ^molding, so as to cover inner faces of the 
Ses and a parting face of the tower d,e, wh,ch 

SS the 8 memento be molded Is Camped I by 
Te dies together with the release film and molded 
^h 2 Tesin which is supplied into a space en- 
closed with the release film. 

r0 014] And, the resin molding machine for molding a 
whWone side face of a semiconductor wafer, 

comprises: 

an upper die and a lower die for clamping a semi- 
conductor wafer; aHinn face 0 * 20 

a molding section being formed .n a parting face 

S§=SSS£ , 

vices can be manufactured. nrfia ent 
IWiei in the resign molding machine of the present 

One side of the semiconductor wafer, etc. can be prop- 

Kcribed by way of examples and wKh reference to 

the accompanying drawings, in which: 

Fig 1 isasectionalviewof a resin molding machine 
otan embodiment of the present invents wherein 
a member to be molded is set therein; 
Rg 2 fs a sectional view of the resin Riding ma- 
chine wherein the member to be molded ,s camped 

^%TrpCcrviewofa.owerdieoftheresin 

■ ^s^ctrveviewofthe member molded 

S ?! a Actional view of the resin mo.ding ma- 
chine of another embodiment; . . inn _ n . 
Rg. 6 is a sectional view of the resin molding ma 



chine of another embodiment; 
Fig 7 is a sectional view of the resin molding ma 
chine of another embodiment; 
Fig. 8 is a perspective view of a member moroe 

IS IT* perspective view of a lower die; 
5 10 is a sectional view of a resin molding , mj- 
ell in which a lower die is capable of mcv.ng up- 

wardlv to mold with resin; 
Rtilisasectionalviewofastateinwhichamem- 

h „ to be molded is molded with resin; 
fS 12 ?s a ectiona. view of a resin molding , mj- 
cSne in which a tower die is capable of moving u P - 

S^a-xptn^ view of a resin molding 
££7iK a tower die is capable of movmg 

F ^XnC™iew of a resin molding 
^hineinwh^^ 

Fig 15 is an enlarged sectional view of the sem. 
conductor wafer molded with resin. 
Fig 16 is a plan view of an upper die of the resin 

F? g ™ C ie n a e n explanation view of a resin molding 
^einwhichasemiconductor wafer ismolded 
r^ 19A is a sectional view showing a clamper of 
the resin molding machine; ,^„ r 
Fia 19B is a partial plan view of the clamper, 

Rg 20 is an explanation view showing an ,nner 

Figgis a sectional view showing runne- ^aths. 
ei 23 is a olan view showing the runner paths, and 
F a 24ts a'sitiona. view of a molded product, in 
^ semlc^ductor chips are mounted on a sub- 
strate and molded with resin. 

r0018l Preferred embodiments of the present inven- 
572k now be described in detail with reference to the 

« TpleCt invention wiS be explained with reference to 

roSol a A d plurality of semiconductor chips 10 are 
Sed on'each member 16 to be molded. In each 
number 16, the semiconductor chips 10 are rratncaHy 
50 r^nqed on a substrate 12, with regular separat,ons. 
r„Teoresentembodiment, aplura.ityof multi-ch.p mod- 
ule e'ach of which includes a couple « 
ehios 10 are produced from the member 16 as semi 
25u££*~ ™> -thod o, the P-sent emb^- 
55 ment can be, of course, applied to *™ c ° n *™"* 
Ttees. each of which includes one semiconductor chip 
Z three semiconductor chips 10 or more, or circuit el- 
ements, e.g., resistance. 
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,0021, ThememberslSarec^ 

the lower dies 21 . Note™ ^ menv 

conductor '0 1" " s *™ JJk™ 28 •» 

die « respectively communicate 

[00241 Runner path* 30 respec v ^ ^ 

the adjacent eav.ty space^ fj^"*^ ^ 80t hat 

lormed by part** cu «' n 9^^^nicated via 

^™iT^*^^** thr r 

the runner path 30 . longitudinal di- 

caviti es *y - 
rection of the d*o and mry *r 

[0026] in the P^TSS^tt- ^ «ies 21. 
are clamped by the upper ^ faces of th e 

Tne -J^^^SS?! the cavities 
lower dies 21 , wh«* * K, *~ 4Q so that no resin 
26 a. are covered"* -^^SLS* molding is 
directly contacts the P^££™^ gh he at-resisti- 
executed. The rcoaso Ar «C ^ s and „ easily 

bility against heat f" 0 ^''^^^ release film 40 
peelab.efromthed.os P«ox d mpte p *ere ^ 

may be r^'SS rSJ ^ enou^Hexibility and ex- 



[002BJ me synchronized 
to sucking holes 32 are rormea 2ga 

^"T^SSto a «issackod«,ro U 9Mh.po 1 ' 

o, the pot 24 and an outer « ^ suckad 

p,Un9 t f 22 ^a!rs^ng graves may bevertica.^ 
therethrough. And, a,r suc ~ ng f . f of tne plunger 
formed in the outer s ; ce ?he 

30 22. and the *™£^££%£ release 

After the release film 40 is f ixed on the parting 
resin and thermoplastic resin 

100341 IS ^dCoVer £ 21 and the resin 
« SL-SSS men^e pot 24, * 

ss S2r5^Tp«-«- is to so,id*y the resin 

^61 After the resin 34a is solidified, the dies are 
£ened. Z the molded products are taken from the 
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SETtS semiconductor devices are c-jgj^ 
(0097J We , rat - io alona the resin-molded sec 

drying « h % sub f f^ s 1 ^a"e dividing lines in the lon- 
,,ons 36 in Fig. 4. lines A-A are > arv.o g 

gr.««W«^<*rj^j^« A-A. in 
vKjmg Unes perpendicular to the , <W> 

p,oducts "^^^S^^** 
Ih0 present embodiment,^ «*J ^ 

tlM ,a» .2 along ■>» oMing . 

KEEK JSSSi - — *° 

w-===5SSSSHw 

f^dL so that structures of the dies can be simpler. 
h nL« Scieringtheinnerfacesol the molding sec 
[00421 By cov g mereleaserilm4 0. the resin 

resin 34 and the substrates can be securely moiue 



without forming voids in the 

es 26. semiconductor devices mm . 
sections 36. whose thwkness is. tor example. 

5T**h is capab.e -^^"££2 
spaces 26 and ^P 6e ^ U ^^^A0\s 
,n\he present ^^r^^y contact the dies, 
ro employed, the resin does of char . 

80 thaUhe trCcaTspaceri; *-nd electr* 
acteristics ol filling the cavnv 5p f rHauices on | V 
characteristics of the "-^^SSl^ in 
[0044] The ^^^SSS.TS respectrvely 
,5 Fig. 5. Two shee s of ™ te20 and the lower 

20 20a, whose depth is equal 1 o upper die 20 

2S 30areformedinthepart,ngsect^s28^m 

21 . to leave no 1 2. the 

solidified in the runner paths 30, on me 
dies shown in Fig. 7 may be employed. 
[0047] Inthediesshown "^^J"^ as the 
30 28a divide the rectangular cavrt.es 26a . as 

But, the parting sect.ons28a of Pig . ' ■ 

to the cavrty spaces 26. Since upp face 
4. parting Tesin paths 31 , 

, S 34a. Upon ^^^^ unti. the 
be oroduced as shown in Fig. 8. Since the resin-m 
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ting the substrate 12. ■ v0rtica| 

26a by sucking air through the vertical holes_Therefore. 

me parting PB'»^ 21 ^ m ng. 9. in 
me open-close *e«oa tne ooen-cUM direction 

set rssr sr. * »» 

1 .3. Redoes of the releaw «m <° are euppoited 

SSS*"^W*. »•» » ~ T* '° " , ° y 



, iqui d resin 50 then higher cavity spaces 26 are filled in 

°S] A state that the tower die 21 is located ^at the 
upper end position and the member 16 ,s clamped I by 
s the upper die 20 and the lower die 21 is shown ,n F* 
Tl AlX cavity spaces 26 are covered with the release 
m Tand fll.ed with the .iquid resin 50. The member 
Tis mo.ded by solidifying the liquid resin « in fce state 
of clamping the member 16 by the upper die 20 and tne 
,o low^S 21 • Heaters 46 heat the upper d,e 20 and the 

ZSTS; 'ower die 21 has the parting sections 28, 
Sare formed .ike a Rework, but the dies ^env 

: Gunner paths » , the, part, jjj* n. »£. 
20 independent resin-molded sections 36 can o 

volume ol me cavity space. 26 to b. Med » " « 

overflows from the nignesi cavuy 
SSST TS^aefn tablet may be used MX 
executed by the steps of: supporting the release mm 

lease film 40; T^*^??^^*. 

j:--. -nd movinq the lower oie l \ ^ wa,w 

^goc^resm-molded sections having few voids can 
45 he formed as well as the liquid resm 50. 

TO0631 in the resin molding machines shown in Rga. 
^2 the carting face of the lower die 21 is parallel to 

side when the release film 40 « clamped, so that no 
crease is formed in the release film 40. 
[0064] Another embodiment of the res.n molding ma 
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cnine whose dies are inclined and whose lower die is 

^r^asrXot^rneUingsectioneotome 
actton of the resin molding machine will be 

molded are set while d, °* a J.^® tion 60 , then the 
,et 34 is supplied into the metting sect™ ^ 
upper die 20 and the lower base 42 are clos 
i dies are inclined as 

the melted resin 34a onto in8taad o1 tne 

ed resin 34a may be supplied ^^gTL^ tne 

a plunger. '^^^J^L of ^ res in tablet. The 

1h i« the nresent embodiment, the melted resin 34a is 

Si the pol-ptoW «•*••*»■ ^J™*^ 

Hio 90 mav be covered with the release mm 

£~ resin onto the parting .ace o. the upper 

?(So681 in the resin molding machines shown in Figs, 
the pTate-shaped lower die 21 . in which the cav- 

bar 16 "bout pressurizing and sending the ree,n from 
the pot to the cavity spaces. 

Another embodiment, in which the lower die 21 
is caoable of vertically moving, is shown in Fig. 1 3- 
100701 In Fig 13, the upper die 20 is fixed to a fixed 
pfcten 70 thVlower die 21 is fixed to a movable platen 



bodimenis atom in Figs. 10-12. «"> Bv ™ » °™ . 

If ff™ a flatter surface. With this structure, es- 

be prevented. fftftrl ina roll 80a, which 

teed. til. i»« '«•»»« Illm ~' "™" „ . M , esi , 

rS^RrstV thek>werdie21 is located at the lowest 

ro07TNext 76 air is sucked through air sucking holes, 
Sare opened an inner bottom face of the lower die 
t so that a resin reservoir section, which .s encase, 
45 L the tower die 21 and the clampers 76, in the release 
KTe liquid resin 50 is supplied into the res,n res- 

IooTa™ 

72 is moved upward so as to clamp the member 16 by 
55 ZJ£ die 2 P 0. the clampers 76 and the lower d* 2V 
Wen'the movable platen 72 is^moved upward . 
the outer edges of the member 16 are clamped by the 
SmTers 76^nd the upper die 20. then the movable 
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Sr P sCers86and87 define the highest potion 
loo^oi oiuhk 21 | ca p a bie of up- 

camp.™ 76. Nr> •» cB,, SS^S r T*»>lu«y 
^ in .he die. so as to preheat the member 16. the de- 



formation of the molded member 16 can be further pre- 

Sm m the present embodiment, the member I6is 
riamoed between the dies 20 and 21 by vertically mov- 

so chine, in which the lower aie 

mold a semiconductor wafer 90. is shown in r g 

■ 33355^2 

raoM Next air is sucked through the air suckmg 

go .no- w **° wa *• 8tate in *** *• res,n 9 

55 SJT^l. the movable platen 72 is ^ upward 
'so as to ctomp. Firstly, the resin 94 ,s clamped, then the 
clamper 76 contacts the upper die 20. 
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the Ltted resin 94afills spaces between *e pillars 92. 
Thickness of the mokied I^J^SS^ the 
100941 When the lower die 21 is movea u H w , 

sssssssss 

J"" ^thfo lars 92 Ev^n 1 height of the pillars are 
laces of the pillars cv * hA absorbed by the 

release film 41 , so that tne upp« 
92 can be exposed after ™«"*^£ll sucking 
fixed on the ^^J**^*^ stands for 
air through air sucking holes 96. A symoo 

c £ 17 is a plan view of the tower die 21 shown 
in the parting face of the ajr 

lerTcan bT easily introduced outskle, socreasesof 
The re'ase S, m can'be gradually removed by contmu- 

InsTead of said fine projections. Camping faces of the 
dies may be formed into smootti IW laew. 
[0099] As shown in Fig. 17. * P ,anar °* 
er die 21 . which supports the semiconductor wate* 90. 
fs a circular shape whose diameter .s designed on the 



f erential face of the lower die 21 ^A etampng , p J 
i8 slightly projected from the P^*££~ over- 

nicated with an air mechanism tor suewng i «• 
die 20 as well as ^ lower die 21 . ^ & ^ 

pfesent embodiment. ™***W£Z£Z 7™°s " 
zo vided with regular -P"^ JKiS2i in an 

77 has air sucking holes 77a, which are ope inec, 

also communicated with the air mecT .an s* i so 
drawthe release film 40 intothe the 
* sucking sfackened parts of 

sucking grooves 77. "easesol the releas e f 

vertSy^rovided is headed downward, is shown in F* 

uooer die 40. the clamper 76 is provided, and the^ mov 
2TL21n72 supports the lower die 21 as well as the 

inner bottom face of the lower die 21. 
mi031 In the present embodiment, the release mm w 

»,.ooned into a concave section encased by the lower 
clamper 76. Fig. 18 shows .he state ,n 
which the liauid resin 50 is supplied. 
so mioirSuccessive.y. the outer edge of the semicon- 
Sucto wafer 90 is clamped between the upper die 20 
!nd the clamper 76 by moving the movable platen 72 
£Z then *e towel die 21 is further moved upward 
^upward movement o, the lower die 21 is stopped 

upward movement of the lower die 21 . the lower ^f ace of 
Z semiconductor wafer 90 include, ttj. pM» 92 is 
wholly soaked into the liquid resin 50. When the tower 
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41, no resin wl " f tc ™°^ ce s i8 not required. Name- 
step of cleaning the part.ngfaces^»nou q 

, y , the molding action can be executec i una 
condition and reliable products 

by the movable platen 7*, w» instead 
clamped by vertically ^"^^ e isclamped 
of the lower die 21 . Namely, the mem iber 16 P 
by relative movement of the upper d,e 20 and tne 

S3SKSS2 

pers 86 and 87 can be adjusted jcated to 

fl>108] The overflow cavrty 102 » .commj ^ 
he air mechanism v.a air paths 104 _A _sym 
stands * «^ "^^^^ ~ 

ular separations. The please turn 
(cavity •^> rt *'^ ( l^^^^" toaM 

can be P rwent ^ ^'^f ^2 can be controlled by 
86 of the uppe rd, ,». The etopp ^ 



JIT,,! ,nth.r«in moMna machine wBose 

into a circular shape. nfl Q 

l^oi m Fia 20 heat insulating spaces 108 are 
EX in th F e' 9 upp^ die 20 so as to cc.tr o, distribution 

-•-^^^^^15^. so the 

T EL or^have Predetermined thickness after 

prweni Invention » ul '"9 m * ™L a properly 

reduced. 
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mnei in the embodiment shown in Fig. 21 , air paths 
instead of the air paths 33 

rm 171 In a molding die shown in Figs. 22 ana run 
Cent ^tes the SvitTes 26a is formed in a cross por- 

r a l?film is lonSTke long sheet and wounded on the 

Lectins o" th^pper die 20 and the tower die 21 may 
bfSted wl n£e.-boron-tungsten alloy by electro- <* 
? ^ITL nesin is easily peelable from the coated 

^nL faces may be coated with a silicic material, fluo- 

so as to effectively prevent the resin 

a ntving range of resin in molding dies, one of which ,s 

moved to mold. 



duet. iMc * *• SfJjtJSS 

eharactarisad In that tad caviWK (26 are iloma 
i„ „. d said di» (20.21) and a- pc««n* * ™ 

which is easily peelable from sa.d dies (20,21 ) and 
from said resin (H). 



Claims 



so 



1 A method of manufacturing molded semiconductor 
" devices using a molding machine including an up- 

per die (20) and a lower die (21), comprising the 6. 
steps of clamping a substrate (12) carrying semi- 
conductor devices (10) to be molded between the 
dies, filling cavities (26) in one of the dies (20 21 ) 
with resin (14). and forming the molded sem.con- 7. 



The method according to claim 1, wherein said cay- 
Ilot^are formed in a molding face of said die 

end Ses act as a part of the parting face, where* 
SEST (30) are formed in - l-gj^ 
f9« so as mutually to communicate adjacent cavi 

I fa pox (24) and sent from the po, (24) to sa.d cav- 
ities(26). 

The method according to claim 1 , wherein said I cay- 
21 fflSTwe formed in a molding face of said die 
ST, 2« £l*d by a parting plate (28a). which 
( " prided in said die (21 ) and which is capable £ 
Moving in the open-close directs of sa.d dies 
(20,21). 

The method according to any one of claims 1 to 3 
22 said release film (40) is fixed on the inne 
teces S said cavities (26) by sucking air through air 
Sngho.es (32). which "-^^J^ 
inner faces of said cavities, when the inner faces ot 
™id cavities (26) and the parti ng face d sa,d d,e 
(21) are covered with said release film (40). 

The method according to claim 1 . wherein said cav- 
ities (26) are formed in a molding face of he lower 
d e (21) and are divided by parting sections (28) 
Son end faces act as parts of the parting face, 
v^ercin said release film (40) is provided to cover 
HrTe partingface of said lower die (21 ) w^le said 

dies (20 21) are open, wherein the resin (34a) the 
voTume of which is enough to fill 
is ed to to fill, said cavities (26). the inner faces of 
whteh a e covered with said release film (40). and 

herein *» «*— * < 1 2 > iS C ^ T" Z 
^ P er die (20) and the iower die (21) togethe, ^ 
said release film (40), whereby resin-molded parts 
by said parting sections (28) are respective- 
ly molded with the resin (34a). 



close direction of movement ol said dies (20.21) is 
inclined with respect to the vertical. 

The method according to claim 5 or claim 6. wherein 
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space defined by the release film (40). 

* a method of manufacturing molded semiconductor 
8 - Sevies^sing a molding machine including an up^ 
STdto S> and a lower die (21). comprising the 

2SLTT«SL semiconductor devices by cut- 
forming tne mwuou f . (g0 \ charac- 

tween said dies (20,21). 

Iff on ce side ? ce of the sem,- 
conductor wafer (90) to be molded. 



30 



35 



a member (16) » ^ semiconductor 

includes a substrate ( 12 > J£ mounted, a 

d ' e ( JL innlne semiconductor chips (10) and/or 
from the resin (34aV OT *°~, ace of of said 

SS^(i«)«»«-^ t, ^ ,,J,,hiWd 



release film (40), is clamped between the dies 
SoS) and is mo'ded with resin (34a) wh.ch . sup- 
piled Into a space defined by said release film (40). 

e «. Tne resin molding J^^S^ the 

to be molded. 

section. 

an air mechanism. 



1S . The resin molding ™*** ^«^iZ7*e 
claims 10.H or 13. ^^V^ 

40 Of. 

16. The resin mo.ding ^™™°Z*o?™e^l 
. <aii nria whereta a part ot tne panmy 

45 roughened. 
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devices and a resin molding machine therefor 

of the dies (20,21), which contacts a substrate (12)car- 
I^^JSLL^ devices (10), with release f, m 
JE? which is easiiy peeiable from the 6 ,es 20 21 I ) and 
rom the resin (34a) used for molding, clamping the sub 
Sate ("^between the dies (20,21). filling the cavils 
26wJh resin (34a), and forming the semconductor de- 
vices by cutting the molded substrate (12). 
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